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(57) Abstract 

A substrate capable of ttioeiving and leiaining imaging is codedtoastomaxinkiie Ibe aaxwot of the scannable infonnatioD that can 
be paclxd into an ana. and^or to provide an efTectivfseciitityfestaie^ A antniacblne readable idealificatim code (12) (eg. bar code) is 
imaged on a pitdettnnined aiea of the substnte (30). and b opaque loa tint picdetcimlaed wavelength range of electromagnea'c energy 
(e^. die inftared region of Ught). An overlay (13,27) b applied ova lod a least paitiaDycoveiingt^ Hie overlay is Iranspaieiit 

to the Ibtt wavelengdi nng^ and opaque to a second wavelength range (eg. the visible spectrum of li^). The overlay may be a secunty 
Heck (27) wUch snbstaMiaDy complex coven the fini code, or may be a seco^ 

to die seeood range. Ihe codes may be read by mtdtipfe passes of dlBtaeat scanner heads (15. 16) by retative movement between the 
heads and die substrate, or by i scanner (23) in which fint and second (or more) different scanner heads ire mounted together so that two 
diffaeM wavelength range bar codes on die ndMiaiB mqr Ic lead at die same time;. 
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MULTMiAYER BAR CQQB AllRANQEMEWt n^ TKf^ 
WAVELENQTIT fflgPARATTOy 

6 ' BACKOROroro AND mTMMA nY OF THE INVENtiON 

Jfachine rtadaUe bar codes have proliferated hito all aieiis 6f 
business. They axe pxodnced \?ith ainy number of technologies oil the 
market today such as laser electrophotography, ink jet, thennal 
10 transfer printers, and conventional methods of printing such as 
mechanical numbering h?ads and lithographic printing. Among these 
is the Moore MIDAX technology which uses electron beam (or ion 
deposition) unaging techniques. Bar codes are commonly scanned by 
diflerent methods .such as the light v«nd, page scanners, hand held 
15 scanning beam pistols, and the familiar scanning beam machine 
scanners which are found in drug stores and supennarkets. 

Tiie vast m^'ority of bar codes are printed as black bars on a 
white or lig^tiy colored substrate, .or in contrasting color bands as 
found on maqy consumer packages ^porting Oie UPC barcodes in 
20 stores. Scanners of these bar codes work in the visible area oif the 
electromagnetic spectrum or in the infiia-red region. A cnnmoh 
scanner at the check out area is Che &miliar.red gtew of the Belium^ 
Neon laser scanner with a visible wavelength of 632 nM. Other 
scanners shoot out light in the invisiUe in&a-red area of tiie 
25 spectrum between 800 and 950 nM. 

Bar codes today are usually one dunensional, such as those 
found in tiie UPC label, code 3 of 9, interleaved code 2 of 5, or code 
128. Two dimensional bar codes have also appeared on tiie market in 
tiie form of Cauzin Soft Strips and tiie UPS two^limendonal bar 
30 codes. The quest of using a two-dimensional bar codes, and high 



vcmsmsm 



2 

density single bar codes is to attempt to pack the TnaTinnim amount 
of infoimafion into the ininimiitn lamoiint of space on the package or 
other pzinted substrate. . 

According to the present invention a substrate, a method of 
5 coding a substratei and a scanner utilizable with such a substrate^ 
- are provided which do marirniw. the amount of information in the 
minimum amount of space on a substrate, being zbore efficient or 
effective than two-dimensional bar (»des or hi^ density single bar 
codes. T^ically, multiple layers of bar codes or other machine 

10 readable codies substantially increase the density of informatibn 
gathered by the scanner heads within the same scan pass length or 
area coverage. 

The invention also has another aspect According to the 
invention it is possible to provide a security feature in which the bar 

'15 code is not visible to the human eye but yet can be read by a scanner 
tuned to the correct wavelength range of electromagnetic energy (e.g. 
substantially the infra-red region of li^t). Tbis security feature is in 
contra-distinction to proposals in the prior art, such as in. U.S. pat^t 
5,109jl53, in which a photo-sensitive material is applied over a bar 

20 code and then - by selective exposure of the photo-sensitivB mat^rifll 
to high intensity light - the bar code is rendered unreadable, or 
modified, so that it is no longer read by a seamier as having the same 
data. Utilizing the security device of the invention a seemingly 
"invisible" bar code may still readily be scanned by an appropriate 

26 scaimer. 

According to one aspect of the present invention a substrate 
(such as paper, plastic, film, packaging material, or the like) capable 
of receiving and retaining imaging thereon is provided. The 
substrate comprises: A first machine readable identification code 
30 imaged on a predetermined area of the substrate, the first code 
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opaqnft to a fiigipredetennined wavelength range of electiomagnetic 
enexgy and transparent to a second predetennined Wavelength range 
of electromagnetic energy diiTerBnt fix>m the first range. And, an 
overlay imaged over and at least partially covering the first code, the 
6 overlay transparent to the first predetermined wavelength range of 
electromagnetic energy and opaque to the second predetermined 
wavelength range of electromagnetic energy, different fiom the first 
range. 

Typically the second range is substantially the visible spectrum 
10 of light and the first range is substantially the infra-red region of 
Hght, although much narrower spectral bandwidths can be utilited 
witiun a given region of the electromagnetic apectnun, or other 
regions of the electromagnetic spectrum (e^., ultra-violet) can also be 
utilized. 

15 For security environments, the overlay may comprise a 

security block which substantiaUy completely covers the first code. 
The security block is typicaUy applied by Htho or flexographic 
techniques, or imaging appUed by ink jet, electrophotographic or 
electrographic methods, or by electron beam or ion deposition 

20 techniques. The first code as well is normally imaged by ink M 
electrophotography, electrograplv, « be electron beam Or ion 
deposition techniques. 

Alternatively, in order to pack the maximum amount of 
information into the minimum amount ofspace, the overiay may 

26 comprise a second machine readable code, tiie first machine readaUb 

code in tills case being transparent to flie second predetennined 
wavelengUi range of electromagnetic energy. Thirf or more machine 
readable codes can also be imaged over and cover flie first and second 
codes, the tiiird code, for example, transparent to tiie first and seeond 
0 wavelengtii ranges and opaque to a third wavelengfli range, to which 
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the fiist and second codes are txanspaieht The machiiie readable 
codes axe preferabfy bar codes, and the firsts second, third and 
subsequent codes l|ypically compiise toner imaged on the substrate 
with electnm beam or ion deposition techniques, electrophotographic 
5 or electrogxapbic methods, or with ink jet 

According to another aspect of the present inventioh a method 
of coating a substrate comprises the following steps: (a) Imaging a 
first madiine readable identification code on a predetermined area Of 
the substrate, the first code opaque to a first predetennined 
10 wavelength range of electromagnetic energy and transparent to a 
second predetennined wavelength range of electromagnetic energy 
different from the first range. And, (b) applying an overlay over and 
at least partially covering the first code, the overlay transparent to 
the first predetennined wavelength range of electromagnetic energy 
15 and opaque to the second predetermined wavelength range of 
electromagnetic energy, different from the first range. 

Steps (a) and (b) may be practiced so that the second range is 
substantially the visible spectrum of light and the first range is 
substantially the infira-red region. Step (b) may be practiced to apply 
20 a security block as the overlay, substantiaUy completely covering the 
first code, by printing using litho or flexo techniques (or by imagine 
'by electron beam or ion deposition techniques, ink jet, 
electrophotographic or electrographic methods). 

Alternatively step (b) may be practiced by imaging a second 
25 machine readable code, in which case step (a) is ftixther practiced by 

imaging the first machine readable code so that it is transparent to 
the second range. There may be the further step (c) of imaging at 
least a third machine readable code over and at least partially 
covering the first and second codes. 
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ifeew also may lypicaUy be the forflier step of reading 
machine readible codes. The reading step may be accomplished 
using first and second different scanner heads which emit light in the 
first and second wavelength ranges, respectively, in two different 
5 passes. Alternatively the reading step may be accomplished by 
mounting the first and second different scanner heads together so 
that both the first and second codes are scannied in a sin^e pass 
(either by moving the scanner with respect to the substrate, or the 
substrate with respect to the scanner, or both). 

10 According to yet another aspect of the present invention a 

scanner for reading inachme readable Codes, including by emittiiig 
Ught, is provided. The scanner comprises: At least first and seomd 
different scanner heads, the first scanner head for emitting li^t in a 
first predetermined wavelength range of electromagnetic energy and 

15 the second scanner head for emitting Hght in a second predetenninod 
wavelength range of electromagnetic energy different fiom the first 
range. And, means for mounting the scanner heads immediately 
adjacent each other so that by single pass relative movement between 
a substrate and the scanner heads two different wavelength range 

20 machine readable codes on the substrate may be read at the same 

time. .... 

The mounting means may comprise a portable hou^^ and 
the scanner heads may comprise scanner wands. Alternatively the 

mounting means may be a structure for mounting the scannere 
26 together in a statibnary manner, such as in a stipeimarkbt check out 

counter. The second predetermined wavelength range is typically 

substantially the visible light spectrum, while the first range is 

substantially the infira-red region. 

It is the primary object of the present invention to provide an 
30 efficient substrate, method, and scanner that allow the nuudmum 
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amooni of inibrmiitioii to be packed in a given area on a sobstrate, 
and/or to pxovide a Sebiirily featois. Tfais and other objects of the 
invention will become dear from an inspection of &e detailed 
description of the invention, and fiom the appended claims. 

5'. 

BMBP DESCRIPTION OP THE DRAWINGS 

■ FiGUKE 1 is a is a pezspective exploded schematic.vieiv 
showing an exemplaiy substrate according to the present inventi(^ 

10 

FIGURE 2 is a schematic side view of the substrate of 
FIGURE 1 in assodation. with two scanner wands; 

FIGURE 3 is an. exemplaiy onlpnt from the sCiinner w^mds of 
15 FIGURE 2 after they are passed past the sabstrate of FIGURE 1; 

FIGURE 4 is an alternative construction in which two scanner 
heads ate mounted in a common houang for movement together; 

.20 FIGURE 5 is a view like that of FIGURE 1 for an altexnativB 
embodimentitf the invention; and 

FIGURE 6 is a view like that of FIGURE 1 for yet another . 
embodiment according to the invention. 

.25. 

DETAILED DESCRIPTION OF THE DRAWIWCM 

FIGURE 1 sdiematicaUy illustrates a substrate 10 according to 
the present inventioa The substrate 10 material itself is tgrpically 
30 paper, but may also comprise padcaging material, plastic, films, or 
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almost any material capable of leceiving and VBtaiaiiig dear ^rh im 
readable imaging tfaereOn.. In a predetennined area - shown m 
dotted line at 11 in FIGimB 1 - a fixst machine readable 
identification code 12 is imaged on substrate 10. lie first code 12 is 
6 a bar code, althoo^otiier machine readable codes may also be 
utilized. Itis typicaUy imaged on utilizing a toner that is appKed by 
electron beam, or ion deposition, or like techniques such as ink jet, 
electrophotography or electrography. The toner is preferred to be of a 

. spectral response in contrast to tiat of the substrate 10 in the region 
10 of the first predetermined wavelength range of electromagnetic 
energy, but one that does not interfere with the response of the 
second code 13. The first code 12 is opaque to a first predetermined 
wavelength range of electromagnetic energy (e.g. sobstantially the 
infica-red region of lij^it), and is transparent to a second 
15 predetennined wavelength range of electromagnetic energy diflerent 
fipom title first range (e.g. substantiaUy the visible light spectmm). 

The substrate of FIGURE 1 also comprises a second machine 
readable code 13 which overlays and at least partially covers tiie first 
code 12. The secmid code 13, also imaged using toner and typically 
20 by electron beam or ion deposition techniques, is transparent to tiie 
first predetermined wavelength range of electromagnetic energy, and 

opaque to the second range. As for tiie code 12, the code 13 is a bar 
code. 

An example of tiie infi:a-red-opaque toner tiiat could be utifized 
25 for tiie first code 12 is a blend available fiom ICMI and knowa as 

•QA6-14B" which uses a smaU percentage load of an infia-red 
absorbing dye in tiie toner. The toner used for the second code 13 
may comprise a jet ink from a Canon Bubblejet Cartridge (BC^l), 
which is opaque in tiie visible spectrum but transparent in tiie mfia- 



PCT/0S95nSS72 



8 

red Alteinatively ulfra-^dolet lesptindiog toner could be incoipoiated 
into the toner used tat 1h& top, second code 13. 

Utilizing the substrate of FIGURE 1, more infonnation can be 
packed into the area 11 than in conventitmal ^sterns. Both bar 
5 codes 12, 13 are capable of being readily scanned, however. FIGURE 
2 schematically illustrates this. Shown are two different scanner 
heads. 15, 16 connected by leads 17, 18 respediyely to an electronic 
controller 19, aU of tiiese. elements being conventional per se. The 
heads 15, 16 are illustrated in FIGURE 2 in the form of wand 

10 - scanners: The head 15 is a scan head which emits light in the visible 
range, such as an RJS Autoscan bar code verifier designed for the 
visible range, while the head 16 is desipied for the infra-red range 
(e.g. also an RJS Autoscan). The reflectance plots from the electronic 
controller 19 are shown schematically in FIGURE 3, and this 

15 information is ultimately sent to a decoding algorithm to translate 
signals to useful data. In the FIGURE 2 embodiment the bar codes 
12, 13 are scanned in two different passes. 

FIGURE 4 iUustrates an exemplary scanner according to the 
present invention in which the heads 15, 16 are mounted by a 

20 common housing assembly. The common mounting means may be 
the bousing 21, which is shown in cross-section ia FIGURE 4, having 
side walls to which the scanner heads 15 are mounted, as by 
mounting bands 22. The honsing 21 itself may be contoured to easily 
fit in a user's hand, or to be mounted on an automated piece of 

25 equipment Utilizing the apparatus 23 of FIGURE 4 it is possible to 
read both of the bar ood<es 12, 13 in a single pass. 

While the apparatus 23 is exemplary, a vdde variety of 
different embodiments can also be utilized. For example the 
iDounting means may mount two conventional stationary scanning 

30 heads, such as provided in supermarket check out counters, adjacent 



WOMn«972 



9 

. eteh other, tgrpically in line in the expected direction of movement of 
the substrate to be scanned with leqiiecttb tbe scfuuier beads. 
Either the scanner heads 15, 16 can be moved xelative to the 
. snbstzate 10, or -rice versa, or both can be moved relative to each 
5 other at the same time. A single head emitting two (or more) 
discrete li^t wavelength ranges also may be utilized. 

. T^/hile the above description is provided for a situation in which 
there are two bar codes 12, 13, it is to be understood that other bar 
codes niay also be provided within the area XL This is schematicaUy 

10 illustrated at 25 in FIGimEl by a third bar code 25. The third bar 
code 25 will be imaged over and at I^t partially coyer the codes 12, 
13, and the third code 25 is tnmsparent to the ftzst and second 
predetermined wavelength ranges, and responsive either by its 
opadtg^ to a third range or by its ability to flnoresce in the piBsence 

16 of the. energy of a third range, while the first and second codes are 
transparent to that third range. In order to implement utilization of 
a third 25, or more, bar codes in the same area 11, dye agents may 
be utilized winch are responsive to very narrow wavelength bands 
within the infira-red region, or within the visible spectrum, such as 

20 available from HiEQL Any number of layers could be utilized as long 
as the detector (scanner) band pass is narrow enou^ to prevent 
interfering cross-talk from other layers of the stacked bar codes. 

HGUBE 5 illostrates the basic concept of the invention 
utilized with two-dimensional bar codes (ie. adding a third dimension 

25 thereto). In this embodiment components comparable to the FIGURE 
1 embodiment are shown by tiie same reference numeral only 
preceded by a "1". 

Within the predetermined area 111 of the substrate 110 a first 
two-dimensional bar code 112 is imaged, and then a second 113 is 

30 imaged over the first 112. Bar code layer 112 is typically an IR 
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bpaqoe layer yUneh is transpaxent to the visible spectrum, while tiha 
top bar code layer 113 is c6iiq>osed of tcaier which is transparent to 
the iiifia>ied region axid opaque to the visible lii^t speefcnim. 
It will be seen fiom FIGURES 1-5 that t^ically multiple 
5 layezs of bar codes or other, machine readable codes snbstastially 
increase the density of information gathered, by the scanner heads 
vnthin the same scan pass length or area coverage. 

FIGURE 6 illustrates another ezemplaiy enibodiment 
according to the present invention, hi this embodiments comjpon^ts 

10 the same as those of FIGURE 1 are shown by the same reference 
umneral. In the FIGURE 6 embodiment the substrate 10 is not 
designed to pack more information into a small area (although that 
could be done too by providmg two bar codes 12, 13 as illuslnited in 
FIGURE 1 and then overlajnng them as will be described hereafter); 

15 rather the main function of the FIGURE 6 embodiment is to pnnade 
a security feature whidi hides the bar code 12 so that it is "invisible'. 
While in the FIGURE 1 embodiment the bar code 13 ^ntially 
"hides" the bar code 12 so that a security feature is provided there 
too, the top bar code 13 is readily viewed. In the FIGURE 6 

20. embodiment the b^r code 12 is not recognizable at alL 

In the FIGURE 6 embodiment an overlay 27 is provided which 
substantially completely covers the bar code 12 and the 
predetermined area 11, in fiict covering the oveiiapping area 28 of 
the substrate 10. The bar code 12 is as described in FIGURE 1 

25 whereas the overlay in the form of a security block 27 comprises 
toner which is transparent to the wavelength of light to which the 
code 12 is opaque, and opaque to the second predetennined 
wavelength range of electromagnetic energy. In this embodiinent the 
code 12 need not be transparent in the visible area of the spectrum so 

30 long as the block 27 is suflSdently opaque to hide it 
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The block 27 need not be imaged onto (he substrate 10, 
overlaying the code 12, by a toner-based process. Imaging may be 
done by nmnerous other processes such as conventional ink jet 
printing, or conventional litho or flexo printing techniques. The block 
5 27 need not be black but can be aay nmnber of different "spot odore', 
or multiple layers of spot colors. 

In one example of implementation of the invention as described 
above, simulated bars of a bar code 12 were imaged and iixed onto a 
paper substrate 10 using the ICMI QA6-14B infra-red absorbing 
10 invisible toner. These bars were scanned with an RJS Autoscan unit 
using the infra-red wavelength scanning head. (The exact 
wavelength and bandwidth is unknown.) The width of the bars were 
measured at 0.0740". The simulated bars of a bar code 12 ware then 
over printed with a blob 27 of black spot color; and a second bar code 
15 using a Canon BJ-10 bubble jet printer. The cartridge used waa the 
Canon BC-01 cartridge with the standard factory ink in it This was 
previously tested and founded to be transparent in the infra-red area 
of the spectrum. When the infra-red scanning head of the fiJS 
Autoscan was placed over the blob of infra-red absorbing invisible 
20 toner27andthebarcode, the only thing which the scan head 

recorded was the simulated bar code 12 bare underneath, which weie 
created with the IR opaque toner. The bar widths were measured at 
0.0742", well within the limits of expeiimental error. 

It will thus be seen that according to the present invention a 
25 simple yet effective sdfotrate, method of foiiiui^ 

scanner particularly utilizable With such a substrate, have been 
provided which aDow more mfdraaation to be packed into a 
predetermined area on a substrate, and/or provide a security feature 
for a bar code on a substrate. While the invention has been herein 
30 shown and described in what is presently conceived to be the most 
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pxactical and piefetied embodixiankt thereof it iHnU be appaxedt to . 
t]iDse of ordiiuay w ilie art tliat maty mddifieatioifs may be 
smda thereof mtfain the scope of the inventii^ 
accorded the broadest mteipletatum of the appended claims so as to 
5 encoinpass aU eqoiviaknt pxodncts, piocessra 
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WHAT la nT^ mran la. 

1 1. A substrate capable of ieceiving and rg tafaing imagin g 

2 thereon, comprising: 

3 a Cist machiM readable identification (»de inu^ 

4 predetannined area of said substrate, said first code opaque to a first 

5 predetermined wavelength range ofelectromagnetic energy and 

6 transparent to a second predetermined wavelength range of 

7 electromagnetic energy different from the first range; and 

8 an overlay imaged over and at least partially covering said 

9 first code, said overlay transparent to said first predetermined 

10 wavelength range of clectrpmagnetic energy and opaque to flie second 

11 predetermined waveleiigth range of dectromagnetic energy diffia^^ 

12 £iDm the first range. 



1 2. A substrate as redted in claim 1 wherein said secMd range 

2 is substantially the visible spectnun of li^t 

1 3. A substrate as recited in daiin 2 w^rein said first range is 

2 substantially the infia-red region of li^ 

1 4: A substrate as redted in daim 3 wherein said overly 

2 comprises a seenrity block siibstantiaUy completely covering flte first 

3 code. . 

1 5. A substrate as redted in daim 4 wherem said secoii^ 

2 block is formed by printing applied by litho or flexographic 

3 tedmiques, or imaging appKed by electron beam or ion deposition 

4 techniques, electrophotographic or dectrographic methods, or mk jet 



Vf09tinm 



Tcrmsisnsm 



14 



1 6. A substrate as rented in daim 3 Whereiii said ovferiay 

2 comprises a second machine readable code, and wherein said fixfit 

3 machine readable code is transparent to said second predetermined 

4 wavelength range of electromagnetic energy. . 

1 7. A substrate as recited in daim 1 wl^rein said overlay- 

2 comprises a second T nj»'^^'rtB readable code, and wherein said first 

3 machine readable code is transparent to said second predetermined 

4 wavelength tange of electromagnetic eoetgy, . 

1 8. A substrate as redted in daim 7 further comprising at least 

2 a third machine readable code imaged over and at least partially 

3 covering said first and second codes, said third code transparent to 

4 said first and second predetermined wavelength ranges of 

5 electromagnetic energy and opaque to a third predetermined 

6 wavelength range of electromagnetic energy different from said first 

7 and second ranges, and said first and second codes transparent to 

8 said third rangCi 

1 9. A substrate as redted in daim 7 whe!reiu said machine 

2 readable codes are bar codes. 

.1 10. A substrate as redted in daim 7 wherein said first and 

2 second codes comprise toner imaged on said substrate with electron 

3 beam or ion deposition techniques, electrophotographic or 

4 electrographic methods, or ink jet 
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1 11. A method of coding a substAte ocmipridng the steps of^ 

2 (a) imagitig a first miachine readable identifipatioii code on a 

3 predetermined area of the substxate, the first code opaiqne to a first 

4 predetennined wavelength ratige of dectromagnetic .energy and 

5 transparent to a second predetermined wavelength range of 

6 electromagnetic energy different from the first ran{^; and 

7 (b) applying an oyerli^ over and at least partially coVering.the 
.8 first code, the overlay transparent to the first predetermined 

9 wavelength range of electromagnetic energy and opaque to the second 

10 predetermined wavelengUi range of electromagnetic energy different 

11 firom the first range. 

.1 12. A method as redted in daim 11 wherein steps (a) and (b) 

2 are practiced so that the second range is substantially the visible 

3 spectrum of light and the first range is substantially the infira^red 

4 region of ligbt 

1 . 13. A method as recited in daim 11 wherein step (b) is 

2 practiced to apply a security blddc as the overiay substaniialibr 

3 completely covering the first code. 

1 14. A method as redted in daim 13 wherein step Q>) is 

2 practiced by printing using litho, or flexographic techniqum, or by 
3 . itnagin g by electron beiean or ion deposition tedmiques, 

4 electrophotograpluc or electrographic methods, or ink jet 

1 15. A method as redted in daim 11 wherein step (b) is 

2 practiced by imaging a second machine readable (»de, and wherein 

3 step (a) is further practiced by imaging the first machine readable 
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4 code so that it is transparent to the second piedeteixnined 

5 wavelength range of dectiomagnetic energy. 

1 16. A method as recited in claim 15 further comprising the 

2 step of (c) imaging at least a third machine readable code over and at 

3 least partiaUy covering the first and second codes, the third code 

4 timsparent to the first and second predetermined wavelength ranges 

5 of electromagnetic energy and responsive by opacity or fliior^scence to 

6 a third predetermined wavelength range of eledtroxnagnetic energy 

7 different ficom the first and second ranges; and wherein steps (a) and 

8 (b) are practiced so that the first and second codes axe tzanspaxent to 

9 :the third range. 

1 17. A method as recited in claim 15 wherein steps (a) and (b) 

2 are practiced to provide bar codes as the machine readable codes. 

1 18. A method as redted in claim 15 Wherein steps (a) and (b) 

2 are practiced by imaging the first and second codes with a toner 

3 using election beam or ion deposition techniques, eleetitoplfotographic 

4 or elettrographic methods, or ink jet 

1 19. A method as redted in daim 15 comprising the further 

2 step (c) of reading the machine readable codes usbg fiist and second 

3 different scanner heads which emit li^t in the fust and second 

4 wavelength ranges, respectively, in two different passes. 

1 20. A method as redted in daim 16 comprising the further 

2 step (c) of reading the machine readable codes using first and second 

3 different scanner heads which emit light in the first and second 
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4 wavelength ranges, respectively, and mounted together so that both 

5 the iizst and second codes are scanned in a single pass. 

1 21. A scanner for reading machine readable codes, including 

2 by emitting light, comprising: 

3 at least first and second diifeinit scam:ter heads, said first 

4 scanner head for emittiiig light in a first predetermined wavelength 

5 range of electromagnetic cneigy and said skond scanner head for 

6 emitting light in a second predeteimined wavelength range of 

7 electromagnetic energy different finom said first range; and 

'8 oceans for mounting said scanner heads immediitelyacliacent 
9 each other so that by sinfije pass relative movement between a 

10 substrate and said scanner heads two different wavelength range 

11 machine readable codes on the substrate m^ be read at the same 

12 time. 

1 22. A scanner as recited in claim 21 wherein said mounting 

2 means comprises a portable housing, and said scanner heads ■ 

3 comprise scanner wands; 

1 23. A scanner as redted in claim 21 wherein said second 

2 predetermined wavelength range is substantially the visible spectrum 

3 of light, and said first range is siibstantiaUy ttie infra-red region of 

4 light. 
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